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SECTION 7.2

RESIDENTIAL NATURAL GAS COMBUSTION

(Updated November 1993)

  EMISSION INVENTORY SOURCE CATEGORY
  Miscellaneous Processes / Residential Fuel Combustion

  EMISSION INVENTORY CODES (CES CODES) AND DESCRIPTIONS
610-606-0110-0000 (54569) Res. Natural Gas Combustion - Space Heating

610-608-0110-0000 (54577) Res. Natural Gas Combustion - Water Heating

610-610-0110-0000 (54585) Res. Natural Gas Combustion - Cooking

610-995-0110-0000 (47191) Res. Natural Gas Combustion - (Unspecified)  

METHODS AND SOURCES

This methodology is used to estimate the emissions resulting from the combustion of natural
gas in the residential sector.  The combustion of natural gas in the residential sector is broken
down into four categories:  1) space heating, 2) water heating, 3) cooking, and 4) unspecified. 
The first category, residential space heating, involves the combustion of natural gas in a
chamber to generate heat which is transferred to a suitable medium (such as air or water) to
warm the living space.  An example of residential space heating would be a central heating
system, where a blower is used to push warmed air from the furnace through ducts to heat each
room.  The next category is water heating.  A water heater burns natural gas in a combustion
chamber which transfers the heat to water stored in a tank.  Next is cooking which involves the
combustion of natural gas in the burners on top of a range or inside an oven.  The unspecified
category includes the combustion of natural gas in appliances such as clothes dryers, barbeques,
and water heaters used for pools, spas and hot tubs.

The amount of natural gas consumed in the residential sector for each county in 1991 was
obtained from the California Energy Commission   and is listed in Table I.  The amount of1

natural gas was apportioned into the four categories described above based on percentages from
a California Energy Commission report.   The actual percentage of natural gas used in each of2

the four categories varies among the electric utility service areas.  The assignment of each
county to an electric utility service area was determined using a map of California electric
utility service areas from the California Energy Commission.   Table I shows which utility was 3

assigned for each county.  Table II shows the percentage of natural gas use for each of the four
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categories by utility.  For counties in more than one air basin, the natural gas consumption was
split based on population.   The emission factors for residential natural gas combustion were4

obtained from EPA's AP-42: 5,6,7

Emission Factors (pounds per million cubic feet)

           CO             NOx            SOx           TOG            PM
         40               94               0.6             11             11.185 5 5 6 7

The emissions for each category for calendar year 1991 are reported by county in Tables III
through VI.

TEMPORAL ACTIVITY

54569 (Space Heating):

Daily Activity Code: 33 - The maximum activity occurs in the early daylight hours and in
the evening hours, with average activity during the day and low
activity at night.

Weekly Activity Code: 7 - The activity is uniform seven days a week.

Monthly Activity: The monthly activity was based on monthly residential gas sales
from the California Energy Commission.   Activity occurs from8

November to June, with the highest months being December
through April.

       JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC
       214   145   132   124     84      71      0       0      0        0      82      148

54577 (Water Heating) and 47191 (Unspecified):

Daily Activity Code: 33 - The maximum activity occurs in the early daylight hours and in
the evening hours, with average activity during the day and low
activity at night.

Weekly Activity Code: 7 - The activity is uniform seven days a week.

Monthly Activity: The monthly activity is assumed to be uniform throughout the
year.

       JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC
        83     83     83      83     83      83    83     83     83     83      83      83
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54585 (Cooking):

Daily Activity Code: 38 - The activity occurs during meal time hours.

Weekly Activity Code: 7 - The activity is uniform seven days a week.

Monthly Activity: The monthly activity is assumed to be uniform throughout the
year.

       JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC
        83     83     83      83     83      83    83     83     83     83      83      83

For more information on temporal data, see "Emission Inventory Procedural Manual, Volume
1", ARB, May 1996.

ASSUMPTIONS

1. The Quarterly Fuel and Energy Report is an excellent measure of actual natural gas use
in the residential sector.

2. The percentage splits by appliance represent actual usage.

3. The use of population to split a county into air basins is representative.

4. The emission factors from AP-42 are accurate.

RELIABILITY FACTOR

A reliability factor has not been determined.

CHANGES IN METHODOLOGY

There are three major differences from past methodologies for these categories.  First, the
previous methodology used one statewide split to apportion natural gas use into the four
categories rather than using the splits for different regions of California.

Second, the way the natural gas usage was apportioned into each of the four categories has
been changed.  Previously, the amount of natural gas burned to heat water for pools and hot
tubs was included in the category of water heating.  The water heating category now includes
only the natural gas used in primary water heaters and the auxiliary systems for solar water
heaters.  This category is now consistent with local district water heating rules so that control
factors are applied to the appropriate emissions in forecasting.  The natural gas burned for
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heating pools and hot tubs has been moved to the unspecified category.

Third, past methodologies for these categories used emission factors from two reports by the
American Gas Association (AGA) Laboratories.  The reports were: AGA, "Evaluation of the
Pollutant Emissions from Gas Fired Ranges - Research Report #1491" (September 1974) Table
4 and AGA, "Evaluation of the Pollutant Emissions from Gas Fired Water Heaters, Research
Report #1507" (April 1977) Table 4 and Figure 2-B.  These emission factors are not being used
in this update because the data are over 15 years old and may no longer be representative.  The
latest revision of AP-42, Supplement E, was released in 1993 and contains emission factors
specifically for residential furnaces.  These emission factors are applied to all four categories.

COMMENTS AND RECOMMENDATIONS

The natural gas usage was proportioned into air basins using population.  If the information
were available, the number of dwelling units in each air basin for a county may be a better
indicator for splitting cooking and space heating.  This is because the amount of natural gas
needed for cooking and space heating is about the same for a dwelling independent of the
number of people in the household.

This methodology uses emission factors published in EPA's AP-42 which are listed for
uncontrolled residential furnaces.  It is assumed that these emission factors are applicable to
other appliances.  It is unknown how current changes in the design of residential furnaces to
reduce emissions have affected the emission factors.

The California Energy Commission   reported no natural gas use for the following counties: 1

Alpine, Del Norte, Inyo, Lake, Lassen, Mariposa, Modoc, Mono, Plumas, Sierra, Siskiyou, and
Tuolumne.

SAMPLE CALCULATIONS

For Monterey County, the NOx emissions from the combustion of natural gas
for residential space heating are estimated as follows:

69,780,406 therms   x  100,000 Btu   x    standard cubic foot = 6,645.8 million cubic
                    year               therm                        1050 Btu               feet per year

Monterey County is assigned to the service area of PG&E to apportion gas use by category. 
From Table II, 54.26% of the total natural gas use in the PG&E area is for space heating.
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(Million cubic feet) x (fraction for space heating) x (NOx emission factor)=
       year

6645.8 million cubic feet   x  0.5426   x     94 lb Nox        = 338,963 lb/year Nox
                     year                                   million cubic feet

             
                                                                                          = 169.5 tons/year Nox

ADDITIONAL CODES

SOURCE CATEGORY GROWTH AND CONTROL CODES
     54569 Growth Code: 510          54585 Growth Code: 510

Control Code: 104                  Control Code: 99 
    54577 Growth Code: 510              47191 Growth Code: 510

Control Code: 105                          Control Code: 99 
     
  SOURCE CATEGORY POLLUTANT SPECIATION PROFILE CODES
    Organic Speciation Profile Code: 3 - External Combustion Boiler - Natural Gas

Fraction Reactive Organic Gases (FROG): 0.3965
Particulate Speciation Profile Code: 121 - Residential - Natural Gas
Fraction PM10 (FRPM10): 1.0000

    
     SOURCE CATEGORY CODE REACTIVITY FACTORS

Not Available
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TABLE I

1991 RESIDENTIAL ENERGY SALES BY COUNTY

ELECTRIC UTILITY ASSIGNED1

COUNTY              GAS SALES (THERMS)         FOR CATEGORY DISTRIBUTION

ALAMEDA 277,624,131 PG&E
ALPINE        0
AMADOR     1,755,435 PG&E
BUTTE   29,048,139 PG&E
CALAVERAS        452,245 PG&E
COLUSA     2,267,582 PG&E
CONTRA COSTA 191,846,254 PG&E
DEL NORTE        0
EL DORADO     1,214,834 PG&E
FRESNO           111,769,981 PG&E
GLENN                2,906,486 PG&E
HUMBOLDT              22,530,897 PG&E
IMPERIAL     6,739,886 SCE
INYO        0
KERN   97,146,753 PG&E  (San Joaquin

    Valley Air Basin)
 SCE   (Southeast Desert

    Air Basin)
KINGS   15,928,609 PG&E
LAKE        0
LASSEN        0
LOS ANGELES         1,504,572,928 LADWP (South Coast
                                                              Air Basin)
                                                      SCE   (Southeast Desert
                                                              Air Basin)
MADERA                      7,352,262                    PG&E
MARIN                               64,141,615                    PG&E
MARIPOSA                               0
MENDOCINO                   6,163,651                    PG&E
MERCED                   24,808,559                    PG&E
MODOC                                  0
MONO                                   0
MONTEREY                 69,780,406                    PG&E
NAPA                     23,795,385                    PG&E
NEVADA                      4,306,815                    PG&E
ORANGE                433,344,694                    SCE
PLACER                     32,389,319                    PG&E
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TABLE I (continued)

PLUMAS                                 0
RIVERSIDE             217,520,516                    SCE
SACRAMENTO            204,646,028                  SMUD
SAN BENITO                  5,405,686                   PG&E
SAN BERNARDINO        219,955,466                   SCE
SAN DIEGO             265,841,675                    SDG&E
SAN FRANCISCO         184,028,165                    PG&E
SAN JOAQUIN              85,167,403                    PG&E
SAN LUIS OBISPO          35,671,275                   PG&E
SAN MATEO             155,333,691                   PG&E
SANTA BARBARA           65,500,681                   SCE
SANTA CLARA           298,293,362                    PG&E
SANTA CRUZ               39,773,323                    PG&E
SHASTA                     15,740,770                   PG&E
SIERRA                                 0
SISKIYOU                               0
SOLANO                   63,373,685                    PG&E
SONOMA                   79,247,457                    PG&E
STANISLAUS               65,182,677                    PG&E
SUTTER                    12,225,395                    PG&E
TEHAMA                      4,529,395                    PG&E
TRINITY                             20,642                    PG&E
TULARE                   50,705,821                    SCE
TUOLUMNE                               0
VENTURA               120,646,262                    SCE
YOLO                     25,316,838                    PG&E
YUBA                        7,496,298                   PG&E

    TOTAL                   5,153,509,377
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TABLE II

Percentage of Residential Natural Gas Use
by Category

                        SPACE        WATER
ELECTRIC UTILITY        HEATING      HEATING      COOKING      UNSPECIFIED1

      PG&E              54.26        36.45           3.66                  5.63

      SCE               42.99        37.27          7.66                   12.08

      LADWP             45.14        35.66          8.53                 10.67

      SMUD              56.71       32.36          3.11                    7.82

      SDG&E             35.50        47.26           6.36                 10.88

1 PG&E  - Pacific Gas & Electric
SCE   - Southern California Edison
LADWP - Los Angeles Department of Water and Power
SMUD  - Sacramento Municipal Utility District

 SDG&E - San Diego Gas & Electric
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Table III
1991 Area Source Emissions

Activity:   Residential
Process:   Space Heaters

Entrainment:   Natural Gas - Combustion
Dimn:   Residential

CES: 54569
Process Rate Unit:   Million Cu Ft Burned

AB County Process TOG Emis. CO Emis. NOX Emis. SOX Emis. PM Emis.
Rate (Tons / Year) (Tons / Year) (Tons / Year) (Tons / Year) (Tons/ Year)

GBV ALPINE 0 0.00 0.00 0.00 0.00 0.00
INYO 0 0.00 0.00 0.00 0.00 0.00
MONO 0 0.00 0.00 0.00 0.00 0.00

LC LAKE 0 0.00 0.00 0.00 0.00 0.00
LT EL DORADO 16 0.10 0.30 0.70 0.00 0.10

PLACER 97 0.50 1.90 4.60 0.00 0.50
MC AMADOR 91 0.50 1.80 4.30 0.00 0.50

CALAVERAS 23 0.10 0.50 1.10 0.00 0.10
EL DORADO 47 0.30 0.90 2.20 0.00 0.30
MARIPOSA 0 0.00 0.00 0.00 0.00 0.00
NEVADA 223 1.20 4.50 10.50 0.10 1.20
PLACER 248 1.40 5.00 11.60 0.10 1.40
PLUMAS 0 0.00 0.00 0.00 0.00 0.00
SIERRA 0 0.00 0.00 0.00 0.00 0.00
TUOLUMNE 0 0.00 0.00 0.00 0.00 0.00

NC DEL NORTE 0 0.00 0.00 0.00 0.00 0.00
HUMBOLDT 1164 6.40 23.30 54.70 0.30 6.50
MENDOCINO 319 1.80 6.40 15.00 0.10 1.80
SONOMA 565 3.10 11.30 26.60 0.20 3.20
TRINITY 1 0.00 0.00 0.10 0.00 0.00

NCC MONTEREY 3606 19.80 72.10 169.50 1.10 20.20
SAN BENITO 279 1.50 5.60 13.10 0.10 1.60
SANTA CRUZ 2055 11.30 41.10 96.60 0.60 11.50

NEP LASSEN 0 0.00 0.00 0.00 0.00 0.00
MODOC 0 0.00 0.00 0.00 0.00 0.00
SISKIYOU 0 0.00 0.00 0.00 0.00 0.00

SC LOS ANGELES 63453 349.00 1269.10 2982.30 19.00 354.70
ORANGE 17742 97.60 354.80 833.90 5.30 99.20
RIVERSIDE 6457 35.50 129.10 303.50 1.90 36.10
SAN BERNARDINO 7286 40.10 145.70 342.40 2.20 40.70

SCC SAN LUIS OBISPO 1843 10.10 36.90 86.60 0.60 10.30
SANTA BARBARA 2682 14.70 53.60 126.00 0.80 15.00
VENTURA 4940 27.20 98.80 232.20 1.50 27.60

SD SAN DIEGO 8988 49.40 179.80 422.40 2.70 50.20
SED IMPERIAL 276 1.50 5.50 13.00 0.10 1.50

KERN 541 3.00 10.80 25.40 0.20 3.00
LOS ANGELES 1170 6.40 23.40 55.00 0.40 6.50
RIVERSIDE 2449 13.50 49.00 115.10 0.70 13.70
SAN BERNARDINO 1720 9.50 34.40 80.80 0.50 9.60

SF ALAMEDA 14347 78.90 286.90 674.30 4.30 80.20
CONTRA COSTA 9914 54.50 198.30 466.00 3.00 55.40
MARIN 3315 18.20 66.30 155.80 1.00 18.50
NAPA 1230 6.80 24.60 57.80 0.40 6.90
SAN FRANCISCO 9510 52.30 190.20 447.00 2.90 53.20
SAN MATEO 8027 44.10 160.50 377.30 2.40 44.90
SANTA CLARA 15415 84.80 308.30 724.50 4.60 86.20
SOLANO 2384 13.10 47.70 112.10 0.70 13.30
SONOMA 3530 19.40 70.60 165.90 1.10 19.70

SJV FRESNO 5776 31.80 115.50 271.50 1.70 32.30
KERN 4337 23.90 86.70 203.90 1.30 24.20
KINGS 823 4.50 16.50 38.70 0.20 4.60
MADERA 380 2.10 7.60 17.90 0.10 2.10
MERCED 1282 7.10 25.60 60.30 0.40 7.20
SAN JOAQUIN 4401 24.20 88.00 206.90 1.30 24.60
STANISLAUS 3368 18.50 67.40 158.30 1.00 18.80
TULARE 2076 11.40 41.50 97.60 0.60 11.60

SV BUTTE 1501 8.30 30.00 70.60 0.50 8.40
COLUSA 117 0.60 2.30 5.50 0.00 0.70
GLENN 150 0.80 3.00 7.10 0.00 0.80
PLACER 1329 7.30 26.60 62.50 0.40 7.40
SACRAMENTO 11053 60.80 221.10 519.50 3.30 61.80
SHASTA 813 4.50 16.30 38.20 0.20 4.50
SOLANO 891 4.90 17.80 41.90 0.30 5.00
SUTTER 632 3.50 12.60 29.70 0.20 3.50
TEHAMA 234 1.30 4.70 11.00 0.10 1.30
YOLO 1308 7.20 26.20 61.50 0.40 7.30
YUBA 387 2.10 7.70 18.20 0.10 2.20

TOTAL       236811 1302.40 4736.10 11130.70 71.00 1323.60
          

Fraction of Reactive Organic Gases (FROG):    .3965
(Reactive Organic Gases (ROG) Emissions = TOG X FROG)

Fraction of PM10 (FRPM10):    1.0000
(PM10 Emissions = PM X FRPM10)
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Table IV
1991 Area Source Emissions

Activity:   Residential
Process:   Boilers & Heaters

Entrainment:   Natural Gas - Combustion
Dimn:   Water (Heaters)  Residential

CES: 54577
Process Rate Unit:   Million Cu Ft Burned

AB County Process TOG Emis. CO Emis. NOX Emis. SOX Emis. PM Emis.
Rate (Tons / Year) (Tons / Year) (Tons / Year) (Tons / Year) (Tons / Year)

GBV ALPINE 0 0.00 0.00 0.00 0.00 0.00
INYO 0 0.00 0.00 0.00 0.00 0.00
MONO 0 0.00 0.00 0.00 0.00 0.00

LC LAKE 0 0.00 0.00 0.00 0.00 0.00
LT EL DORADO 11 0.10 0.20 0.50 0.00 0.10

PLACER 65 0.40 1.30 3.10 0.00 0.40
MC AMADOR 61 0.30 1.20 2.90 0.00 0.30

CALAVERAS 16 0.10 0.30 0.70 0.00 0.10
EL DORADO 31 0.20 0.60 1.50 0.00 0.20
MARIPOSA 0 0.00 0.00 0.00 0.00 0.00
NEVADA 150 0.80 3.00 7.00 0.00 0.80
PLACER 166 0.90 3.30 7.80 0.00 0.90
PLUMAS 0 0.00 0.00 0.00 0.00 0.00
SIERRA 0 0.00 0.00 0.00 0.00 0.00
TUOLUMNE 0 0.00 0.00 0.00 0.00 0.00

NC DEL NORTE 0 0.00 0.00 0.00 0.00 0.00
HUMBOLDT 782 4.30 15.60 36.80 0.20 4.40
MENDOCINO 214 1.20 4.30 10.10 0.10 1.20
SONOMA 380 2.10 7.60 17.80 0.10 2.10
TRINITY 1 0.00 0.00 0.00 0.00 0.00

NCC MONTEREY 2422 13.30 48.40 113.90 0.70 13.50
SAN BENITO 188 1.00 3.80 8.80 0.10 1.00
SANTA CRUZ 1381 7.60 27.60 64.90 0.40 7.70

NEP LASSEN 00 0.00 0.00 0.00 0.00 0.00
MODOC 0 0.00 0.00 0.00 0.00 0.00
SISKIYOU 0 0.00 0.00 0.00 0.00 0.00

SC LOS ANGELES 50127 275.70 1002.50 2356.00 15.00 280.20
ORANGE 15382 84.60 307.60 722.90 4.60 86.00
RIVERSIDE 5598 30.80 112.00 263.10 1.70 31.30
SAN BERNARDINO 6316 34.70 126.30 296.90 1.90 35.30

SCC SAN LUIS OBISPO 1238 6.80 24.80 58.20 0.40 6.90
SANTA BARBARA 2325 12.80 46.50 109.30 0.70 13.00
VENTURA 4282 23.60 85.60 201.30 1.30 23.90

SD SAN DIEGO 11965 65.80 239.30 562.40 3.60 66.90
SED IMPERIAL 239 1.30 4.80 11.20 0.10 1.30

KERN 469 2.60 9.40 22.00 0.10 2.60
LOS ANGELES 1015 5.60 20.30 47.70 0.30 5.70
RIVERSIDE 2123 11.70 42.50 99.80 0.60 11.90
SAN BERNARDINO 1491 8.20 29.80 70.10 0.40 8.30

SF ALAMEDA 9638 53.00 192.80 453.00 2.90 53.90
CONTRA COSTA 6660 36.60 133.20 313.00 2.00 37.20
MARIN 2227 12.20 44.50 104.70 0.70 12.40
NAPA 826 4.50 16.50 38.80 0.20 4.60
SAN FRANCISCO 6388 35.10 127.80 300.30 1.90 35.70
SAN MATEO 5392 29.70 107.80 253.40 1.60 30.10
SANTA CLARA 10355 57.00 207.10 486.70 3.10 57.90
SOLANO 1602 8.80 32.00 75.30 0.50 9.00
SONOMA 2371 13.00 47.40 111.50 0.70 13.30

SJV FRESNO 3880 21.30 77.60 182.40 1.20 21.70
KERN 2914 16.00 58.30 136.90 0.90 16.30
KINGS 553 3.00 11.10 26.00 0.20 3.10
MADERA 255 1.40 5.10 12.00 0.10 1.40
MERCED 861 4.70 17.20 40.50 0.30 4.80
SAN JOAQUIN 2957 16.30 59.10 139.00 0.90 16.50
STANISLAUS 2263 12.40 45.30 106.40 0.70 12.60
TULARE 1800 9.90 36.00 84.60 0.50 10.10

SV BUTTE 1008 5.50 20.20 47.40 0.30 5.60
COLUSA 79 0.40 1.60 3.70 0.00 0.40
GLENN 101 0.60 2.00 4.70 0.00 0.60
PLACER 893 4.90 17.90 42.00 0.30 5.00
SACRAMENTO 6307 34.70 126.10 296.40 1.90 35.30
SHASTA 546 3.00 10.90 25.70 0.20 3.10
SOLANO 598 3.30 12.00 28.10 0.20 3.30
SUTTER 424 2.30 8.50 19.90 0.10 2.40
TEHAMA 157 0.90 3.10 7.40 0.00 0.90
YOLO 879 4.80 17.60 41.30 0.30 4.90
YUBA 260 1.40 5.20 12.20 0.10 1.50

TOTAL       180632 993.20 3612.50 8490.00 54.10 1009.60
          

Fraction of Reactive Organic Gases (FROG):    .3965
(Reactive Organic Gases (ROG) Emissions = TOG X FROG)

Fraction of PM10 (FRPM10):    1.0000
(PM10 Emissions = PM X FRPM10)
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Table V
1991 Area Source Emissions

Activity:   Residential
Process:   Fuel Combustion

Entrainment:   Natural Gas - Combustion
Dimn: Cooking  Residential

CES: 54585
Process Rate Unit:   Million Cu Ft Burned

AB County Process TOG Emis. CO Emis. NOX Emis. SOX Emis. PM Emis.
Rate (Tons / Year) (Tons / Year) (Tons / Year) (Tons / Year) (Tons / Year)

GBV ALPINE 0 0.00 0.00 0.00 0.00 0.00
INYO 0 0.00 0.00 0.00 0.00 0.00
MONO 0 0.00 0.00 0.00 0.00 0.00

LC LAKE 0 0.00 0.00 0.00 0.00 0.00
LT EL DORADO 1 0.00 0.00 0.10 0.00 0.00

PLACER 7 0.00 0.10 0.30 0.00 0.00
MC AMADOR 6 0.00 0.10 0.30 0.00 0.00

CALAVERAS 2 0.00 0.00 0.10 0.00 0.00
EL DORADO 3 0.00 0.10 0.10 0.00 0.00
MARIPOSA 0 0.00 0.00 0.00 0.00 0.00
NEVADA 15 0.10 0.30 0.70 0.00 0.10
PLACER 17 0.10 0.30 0.80 0.00 0.10
PLUMAS 0 0.00 0.00 0.00 0.00 0.00
SIERRA 0 0.00 0.00 0.00 0.00 0.00
TUOLUMNE 0 0.00 0.00 0.00 0.00 0.00

NC DEL NORTE 0 0.00 0.00 0.00 0.00 0.00
HUMBOLDT 79 0.40 1.60 3.70 0.00 0.40
MENDOCINO 21 0.10 0.40 1.00 0.00 0.10
SONOMA 38 0.20 0.80 1.80 0.00 0.20
TRINITY 0 0.00 0.00 0.00 0.00 0.00

NCC MONTEREY 243 1.30 4.90 11.40 0.10 1.40
SAN BENITO 19 0.10 0.40 0.90 0.00 0.10
SANTA CRUZ 139 0.80 2.80 6.50 0.00 0.80

NEP LASSEN 0 0.00 0.00 0.00 0.00 0.00
MODOC 0 0.00 0.00 0.00 0.00 0.00
SISKIYOU 0 0.00 0.00 0.00 0.00 0.00

SC LOS ANGELES 11991 65.90 239.80 563.60 3.60 67.00
ORANGE 3161 17.40 63.20 148.60 0.90 17.70
RIVERSIDE 1150 6.30 23.00 54.10 0.30 6.40
SAN BERNARDINO 1298 7.10 26.00 61.00 0.40 7.30

SCC SAN LUIS OBISPO 124 0.70 2.50 5.80 0.00 0.70
SANTA BARBARA 478 2.60 9.60 22.50 0.10 2.70
VENTURA 880 4.80 17.60 41.40 0.30 4.90

SD SAN DIEGO 1610 8.90 32.20 75.70 0.50 9.00
SED IMPERIAL 49 0.30 1.00 2.30 0.00 0.30

KERN 96 0.50 1.90 4.50 0.00 0.50
LOS ANGELES 209 1.10 4.20 9.80 0.10 1.20
RIVERSIDE 436 2.40 8.70 20.50 0.10 2.40
SAN BERNARDINO 306 1.70 6.10 14.40 0.10 1.70

SF ALAMEDA 968 5.30 19.40 45.50 0.30 5.40
CONTRA COSTA 669 3.70 13.40 31.40 0.20 3.70
MARIN 224 1.20 4.50 10.50 0.10 1.20
NAPA 83 0.50 1.70 3.90 0.00 0.50
SAN FRANCISCO 641 3.50 12.80 30.10 0.20 3.60
SAN MATEO 541 3.00 10.80 25.40 0.20 3.00
SANTA CLARA 1040 5.70 20.80 48.90 0.30 5.80
SOLANO 161 0.90 3.20 7.60 0.00 0.90
SONOMA 238 1.30 4.80 11.20 0.10 1.30

SJV FRESNO 390 2.10 7.80 18.30 0.10 2.20
KERN 293 1.60 5.90 13.80 0.10 1.60
KINGS 56 0.30 1.10 2.60 0.00 0.30
MADERA 26 0.10 0.50 1.20 0.00 0.10
MERCED 86 0.50 1.70 4.10 0.00 0.50
SAN JOAQUIN 297 1.60 5.90 14.00 0.10 1.70
STANISLAUS 227 1.20 4.50 10.70 0.10 1.30
TULARE 370 2.00 7.40 17.40 0.10 2.10

SV BUTTE 101 0.60 2.00 4.80 0.00 0.60
COLUSA 8 0.00 0.20 0.40 0.00 0.00
GLENN 10 0.10 0.20 0.50 0.00 0.10
PLACER 90 0.50 1.80 4.20 0.00 0.50
SACRAMENTO 606 3.30 12.10 28.50 0.20 3.40
SHASTA 55 0.30 1.10 2.60 0.00 0.30
SOLANO 60 ..3 1.20 2.80 0.00 0.30
SUTTER 43 ..20 0.90 2.00 0.00 0.20
TEHAMA 16 0.10 0.30 0.70 0.00 0.10
YOLO 88 0.50 1.80 4.10 0.00 0.50
YUBA 26 0.10 0.50 1.20 0.00 0.10

TOTAL       29791 163.30 595.90 1400.30 8.60 166.30
          

Fraction of Reactive Organic Gases (FROG):    .3965
(Reactive Organic Gases (ROG) Emissions = TOG X FROG)

Fraction of PM10 (FRPM10):    1.0000
(PM10 Emissions = PM X FRPM10)



7.2-13

Table VI
1991 Area Source Emissions

Activity:   Residential
Process:   Fuel Combustion

Entrainment:   Natural Gas - Combustion
Dimn:   Residential

CES: 47191
Process Rate Unit:   Million Cu Ft Burned

AB County Process TOG Emis. CO Emis. NOX Emis. SOX Emis. PM Emis.
Rate (Tons / Year) (Tons / Year) (Tons / Year) (Tons / Year) (Tons / Year)

GBV ALPINE 0 0.00 0.00 0.00 0.00 0.00
INYO 0 0.00 0.00 0.00 0.00 0.00
MONO 0 0.00 0.00 0.00 0.00 0.00

LC LAKE 0 0.00 0.00 0.00 0.00 0.00
LT EL DORADO 2 0.00 0.00 0.10 0.00 0.00

PLACER 10 0.10 0.20 0.50 0.00 0.10
MC AMADOR 9 0.10 0.20 0.40 0.00 0.10

CALAVERAS 2 0.00 0.00 0.10 0.00 0.00
EL DORADO 5 0.00 0.10 0.20 0.00 0.00
MARIPOSA 0 0.00 0.00 0.00 0.00 0.00
NEVADA 23 0.10 0.50 1.10 0.00 0.10
PLACER 26 0.10 0.50 1.20 0.00 0.10
PLUMAS 0 0.00 0.00 0.00 0.00 0.00
SIERRA 0 0.00 0.00 0.00 0.00 0.00
TUOLUMNE 0 0.00 0.00 0.00 0.00 0.00

NC DEL NORTE 0 0.00 0.00 0.00 0.00 0.00
HUMBOLDT 121 0.70 2.40 5.70 0.00 0.70
MENDOCINO 33 0.20 0.70 1.60 0.00 0.20
SONOMA 59 0.30 1.20 2.80 0.00 0.30
TRINITY 0 0.00 0.00 0.00 0.00 0.00

NCC MONTEREY 374 2.10 7.50 17.60 0.10 2.10
SAN BENITO 29 0.20 0.60 1.40 0.00 0.20
SANTA CRUZ 213 1.20 4.30 10.00 0.10 1.20

NEP LASSEN 0 0.00 0.00 0.00 0.00 0.00
MODOC 0 0.00 0.00 0.00 0.00 0.00
SISKIYOU 0 0.00 0.00 0.00 0.00 0.00

SC LOS ANGELES 14999 82.50 300.00 704.90 4.50 83.80
ORANGE 4986 27.40 99.70 234.30 1.50 27.90
RIVERSIDE 1814 10.00 36.30 85.30 0.50 10.10
SAN BERNARDINO 2047 11.30 40.90 96.20 0.60 11.40

SCC SAN LUIS OBISPO 191 1.10 3.80 9.00 0.10 1.10
SANTA BARBARA 754 4.10 15.10 35.40 0.20 4.20
VENTURA 1388 7.60 27.80 65.20 0.40 7.80

SD SAN DIEGO 2755 15.20 55.10 129.50 0.80 15.40
SED IMPERIAL 78 0.40 1.60 3.60 0.00 0.40

KERN 152 0.80 3.00 7.10 0.00 0.80
LOS ANGELES 329 1.80 6.60 15.50 0.10 1.80
RIVERSIDE 688 3.80 13.80 32.30 0.20 3.80
SAN BERNARDINO 483 2.70 9.70 22.70 0.10 2.70

SF ALAMEDA 1489 8.20 29.80 70.00 0.40 8.30
CONTRA COSTA 1029 5.70 20.60 48.30 0.30 5.80
MARIN 344 1.90 6.90 16.20 0.10 1.90
NAPA 128 0.70 2.60 6.00 0.00 0.70
SAN FRANCISCO 987 5.40 19.70 46.40 0.30 5.50
SAN MATEO 833 4.60 16.70 39.10 0.20 4.70
SANTA CLARA 1599 8.80 32.00 75.20 0.50 8.90
SOLANO 247 1.40 4.90 11.60 0.10 1.40
SONOMA 366 2.00 7.30 17.20 0.10 2.00

SJV FRESNO 599 3.30 12.00 28.20 0.20 3.40
KERN 450 2.50 9.00 21.20 0.10 2.50
KINGS 85 0.50 1.70 4.00 0.00 0.50
MADERA 39 0.20 0.80 1.90 0.00 0.20
MERCED 133 0.70 2.70 6.30 0.00 0.70
SAN JOAQUIN 457 2.50 9.10 21.50 0.10 2.60
STANISLAUS 350 1.90 7.00 16.40 0.10 2.00
TULARE 583 3.20 11.70 27.40 0.20 3.30

SV BUTTE 156 0.90 3.10 7.30 0.00 0.90
COLUSA 12 0.10 0.20 0.60 0.00 0.10
GLENN 16 0.10 0.30 0.70 0.00 0.10
PLACER 138 0.80 2.80 6.50 0.00 0.80
SACRAMENTO 1524 8.40 30.50 71.60 0.50 8.50
SHASTA 84 0.50 1.70 4.00 0.00 0.50
SOLANO 92 0.50 1.80 4.30 0.00 0.50
SUTTER 66 0.40 1.30 3.10 0.00 0.40
TEHAMA 24 0.10 0.50 1.10 0.00 0.10
YOLO 136 0.70 2.70 6.40 0.00 0.80
YUBA 40 0.20 0.80 1.90 0.00 0.20

TOTAL       43576 239.60 871.80 2048.10 12.40 243.60
          

Fraction of Reactive Organic Gases (FROG):    .3965
(Reactive Organic Gases (ROG) Emissions = TOG X FROG)

Fraction of PM10 (FRPM10):     1.0000
(PM10 Emissions = PM X FRPM10)


